In the Claims 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

1. (Currently Amended) A telecommunication system having reduced crosstalk 
comprising: 

a modem disposed at a customer premises; 

a local loop terminating at the customer premises and connected to the modem, the local 
loop for carrying modem communications; 

a first circuit disposed to sense the signal received on the local loop; 

a second circuit configured to obtain a common mode signal from the local loop; and 

a processor circuit disposed within the modem, the processor configured to reduce 
crosstalk on the local loop through computations based upon both the signal received on the local 
loop and the common mode signal , wherein the processor circuit is configured to process a signal 
that takes in the time domain, after digitization, the following forms: 

vfnj = (f <%>u)Fn] + (I 0e)fnj + wfnl. common mode signal and 

rfnl = (h 0e)[nl + (z 0u)[n] + vfnl, differential mode signal 

where wfnj and vfnl are independent white noise quantities, rfnl is the signal received on 
the local loop, pfnj is the common mode signal , hfnl is an impulse response of the first local 
loop, Ifnl is a cross-coupling measure between the local loop and the common mode, ufnj is a 
signal carried on a disturber line, ffn] is a cross-coupling measure between the disturber line and 
the common mode signal, efnj is the signal transmitted from a remote transmitter on the local 
loop, zfnl is a cross-coupling measure between the disturber line and the local loop, and wherein 
the ® symbol represents a convolution operation . 
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2. (Original) The system of claim 1 , wherein the processor circuit is more specifically 
configured to cancel NEXT crosstalk. 

3. (Original) The system of claim 1, wherein the telecommunication system is a digital 
subscriber line DSL system and the modem is a DSL modem. 

4. (Canceled). 

5. (Currently amended) The system of claim I [[4]], wherein the processor is configured 
to approximate the first equation of claim I [[4]] to be: 

p[n]=(f0u)[n] + w[n] 
by assuming that the FEXT term (I 0 e)[n] is very small in comparison to less than one one- 
hundredth of the NEXT term (f0u)[n]. 

6. (Currently amended) The method of claim I [[4]], wherein the processor is configured 
assum e that th e FEXT (I 0e)[n] term is not negligibly small compared to the NEXT (f ®u)[n] 
t e rm, and the processor is configur e d to utilize source separation methods for computing the 
equations of claim I [[4]]. 

7. (Original) The system of claim 6, wherein the source separation methods include using 
a blind source separation mathematical technique. 
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8. (Original) The system of claim 6, wherein the source separation methods include 
using a semi-blind source separation mathematical technique. 

9. (Original) The system of claim 5, wherein the processor is configured to approximate 
the second equation of claim 4 to be: 

r[n]=(h &e)[n]+({ &p)[n]+ rffn] 

where £[n] denotes an equivalent coupling, and rj[n] denotes a white noise. 

10. (Original) The system of claim 9, wherein the processor is further configured to 
compute %[n] during a silent phase where e[nj=0, since p[n] and e[n] are substantially 
uncorrected. 

11. (Original) The system of claim 9, wherein the processor is further configured to 
compute %[n] using a minimum means square deconvolution method. 

12. (Original) The system of claim 9, wherein the processor is further configured to 
compute £[n] using an adaptive filtering method. 

13. (Original) The system of claim 1, wherein the processor is implemented in 
circuitry. 

14. (Original) The system of claim 13, wherein the processor circuitry includes 
hardware. 
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15. 

software. 



(Original) The system of claim 13, wherein the processor circuitry includes 



16. (Original) The system of claim 13, wherein the processor circuitry includes a 
combination of hardware and software. 

17. (Original) The system of claim 13, wherein the processor circuitry includes 
firmware, micro-coded into hardware. 

18. (Currently Amended) In a telecommunications system having a local loop 
terminating at a customer premises, a method of reducing crosstalk on the local loop comprising 
the steps of: 

sensing a first signal received on the local loop; 
obtaining a common mode signal from the local loop; 

using the first signal and the common mode signal to compute a measure of crosstalk 
present on the first local loop , wherein the step of using the first signal and the common mode 
signal to compute a measure of crosstalk includes processing equations for signals in the 
following form: 

vfnj = (f0u)fnl + a ®e)fnl + wfnl and 

rfn] = (h 0e)fnl + (2 0u)fnl + yfnl 

where wfnj and vfnj are independent white noise quantities, rfnj is the signal received on 
the local loop, vfnj is the common mode signal , hfnj is an impulse response of the first local 
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loop, Ifnl is a cross-coupling measure between the local loop and the common mode, ufnl 
represents at least one signal carried on a disturber line, ffn] is a cross-coupling measure between 
the disturber line and the common mode signal efnl is the signal transmitted from a remote 
transmitter on the local loop, zfn] is a cross-coupling measure between the disturber line and the 
local loop, and wherein the <8> symbol represents a convolution operation ; and 
subtracting the measure of crosstalk from the first signal. 

19. (Canceled). 

20. (Currently amended) The method of claim 19, wherein the processor is configured 
to approximate the first equation of claim 4 to be: 

p[n]=(f0u)[n] + wfnj 

by assuming that the FEXT term (k 0 e)[n] is v e ry small in comparison to is less than 
one one-hundredth of the NEXT term (f 0 u)[n]. 

21. The method of claim 19, wherein the step of solving the equations further 
includes the step of assuming that the FEXT (k 0e)[n] term is not negligibly small compared to 
the NEXT (f 0 u)[n] term, and that source separation methods are utilized for computing the 
equations of claim 19. 

22. (Original) The method of claim 21, wherein the source separation methods 
include using a blind source separation mathematical technique. 
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23. (Original) The method of claim 21, wherein the source separation methods 
include using a semi-blind source separation mathematical technique. 

24. (Original) The method of claim 20, wherein the step of solving the equations 
further includes approximating the second equation of claim 19 to be: 

r[n]=(h ®e)[n]+(£ ®p)[n]+ rjfnj 

where £[n] denotes an equivalent coupling, and Y\[n] denotes a white noise. 

25. (Original) The method of claim 24, wherein the step of solving the equations 
further includes computing £[n] during a silent phase where e[n]=Q, since p[n] and e[n] are 
substantially uncorrelated. 

26. (Original) The method of claim 24, wherein the step of solving the equations 
further includes computing £[n] using a minimum means square deconvolution method. 

27. (Original) The method of claim 24, wherein the step of solving the equations 
further includes computing %[n] using an adaptive filtering method. 

28. (Currently amended) In a telecommunications system having a local loop 
terminating at a customer premises, a method of reducing the effects of crosstalk on the local 
loop comprising the steps of: 

sensing a first signal received on the local loop; 
obtaining a common mode signal from the local loop; 
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computing a discrete Fourier Transform of both the first signal and the common mode 

signal ; 

using both the first signal and the common mode signal to compute a transmitted signal^ 
wherein the step of using the first signal and the common mode signal to compute a measure of 
crosstalk includes solving equations in the following form: 

\X (0) [q,t] = H^[q]E[q,t] + V^[q, t]} 



\xV[q,t] = HV[q]E[q,t] + V m [q,t] 



, q is the bin rank, and / is the time symbol index 



where E[q, t] is the emitted complex constellation point for the bin a and the symbol t % the 
superscript (/) ,0 < i < 1 , refers to the path, V 0) lqJ] stands for the whole perturbation of bin q of 
symbol t on path U i.e. the Xtalk and the AWGN, and H (,) \q] is a residual complex main channel 
gain per bin q, on path L 



29. (Original) The method of claim 28, wherein the step of using the first signal and 
the common mode signal to compute a transmitted signal includes using a covariance matrix and 
statistical probabilities to approximate the transmitted signal. 



30. (Currently Amended) In a customer premises, a modem having improved 
crosstalk cancellation circuitry for canceling crosstalk received on a local loop carrying modem 
communications comprising: 

a first input for receiving a signal carried on the local loop; 

a second input for receiving a common mode signal obtained from the local loop; 
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logic for computing a discrete Fourier Transform of both the first signal and the common 
mode signal ; 

processing circuitry configured to reduce crosstalk present in the signal carried on the 
first local loop through computations based upon the signals carried on both the first signal and 
the common mode signal , wherein the processor circuit is configured to compute equations in the 
following form: 

fX (0 W] = H m [q]E[q 9 t] + V^[q, t]\ 



\x^qj} = H^q}E[qj} + VV[q,t] 



q is the bin rank, and t is the time symbol index 



where E[q y t] is the emitted complex constellation point for the bin q and the symbol t the 
superscript (f) ,0 < / < 1 , refers to the path, V 0) \qJ] stands for the whole perturbation of bin q of 
symbol t on path L i.e. the Xtalk and the AWGN, and H {l) [q] is a residual complex main channel 
gain per bin q* on path /. 



3 1 . (Original) The modem of claim 30, wherein the signal carried on the local loop is 
a digital subscriber line (DSL) signal. 
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